Hearing impairment is poorly recognized and underreported. Thyroid hormones are necessary for maturation of the cochlea and the central auditory areas.
1 Congenital and acquired hypothyroidism in humans are associated with hearing impairment 2 ; in animal models, higher auditory thresholds have been reported in animals with induced hypothyroidism. 2 Because iodine is an essential component of thyroid hormones, iodine deficiency may impair hearing by contributing to thyroid dysfunction. Few studies have investigated the relationship between iodine deficiency and hearing impairment. Speech-frequency hearing loss (SFHL) is more severe in preschool-aged children with urinary iodine concentrations (UICs) less than 100 μg/L. Speech-frequency hearing loss is defined as pure-tone audiometric average at 0.5, 1, 2, and 4 kHz greater than 15 dB HL in the better ear, and high-frequency hearing loss (HFHL) is defined at 3, 4, and 6 kHz (HFHL) greater than 15 dB HL in the better ear. 4 Although iodine can be measured in the blood, urine, and saliva, UIC is a well-accepted and cost-efficient indicator of iodine status and reflects the current dietary intake of iodine. 5 Because there are no cutoffs to define iodine deficiency at the individual level, we categorized UIC based on the World Health Organization classification for population-level iodine status but did not use the World Health Organization labels. Our 3 UIC categories were as follows: (1) less than 100 μg/L, (2) 100 to 199 μg/L, and (3) greater than 200 μg/L. 5 Further analyses categorized the lowest UICs into 2 levels: 50 to 99 μg/L and less than 50 μg/L. Statistical analyses were performed from October 30 to November 24, 2017. The a priori covariates included in the models were age, sex, race/ethnicity, poverty income ratio, body weight status based on body mass index z score percentiles, serum cotinine concentration, self-reported ear infection, urinary creatinine concentration, and thyrotropin concentration. Analyses were performed using SAS, version 9.3 (SAS Institute Inc) and SUDAAN, version 11.0 (RTI International). The UIC subsample weights of NHANES cycles were combined according to NHANES guidelines. Multivariable logistic regressions were performed to calculate adjusted odds ratios (ORs) and 95% CIs. (Table 2) .
Discussion | To our knowledge, this is the first analysis of the association between UIC and hearing impairment in a national survey. Urinary iodine concentration less than 100 μg/L was a predictive risk factor for having SFHL among adolescents and more specifically among those with UICs less than 50 μg/L. Youth with hearing impairment experience academic difficulties, have behavioral problems, and demonstrate lower performance in oral language compared with peers with normal hearing. 6 In light of our finding and the public health implication of lower iodine intake in adolescents, further studies are needed. 
